The last two decades have witnessed widespread power market reforms in both developed and developing countries that have cost billions of dollars. Among the key aims (and assumptions) of these reforms, there has always been realization of improvements in power sector 2 increases efficiency in power sector. Besides, we detect a positive relationship between reform process and the percentage share of network (transmission and distribution) losses in total electricity supplied; meaning that as countries take more reform steps the network losses as a fraction of power generated tend to increase. Moreover, the study puts forward that income level and other country specific features are more important determinants of industry efficiency than the reform process. Overall, contrary to expectations of substantial increases in sector efficiency, the paper concludes that introducing a decentralized market model with competition in the electricity sector has a limited increasing effect on power industry performance.
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Introduction
Improvement in efficiency constitutes one of the two principal aims in any power sector reform program 1 . It is typically argued that, even in the short run, the reform process introduces competition, which in turn encourages economic units with the lowest costs to operate in the market. Besides, over the longer term, markets present better incentives for new entrants; and new entrants with more efficient technologies place additional upward pressure on efficiency levels. Overall, it is expected that the introduction of reforms in the electricity markets leads to higher efficiency levels. The main aim of this paper is to discover whether 1 The other principal aim of the power sector reforms has been reductions in electricity price cost-margins. We analyzed the impact of the reforms on price-cost margins elsewhere. For details, please see Erdogdu, E., 2011.
The impact of power market reforms on electricity price-cost margins and cross-subsidy levels: A cross country panel data analysis. Energy Policy 39, 1080-1092.
the power market reforms realize these expectations. The paper also aims at clarifying whether the impact of power sector reform on efficiency differs among countries according to their development level and regional characteristics. Empirical econometric models are estimated and then analyzed to observe the effect of electricity market reform process on power industry efficiency. The econometric models are designed using panel data from 92
countries where a reform process in the electricity industry has been initiated. The dataset covers the period from 1982 to 2008.
We try to answer the following research questions: (i) what is the impact of power market reforms on electricity industry performance? (ii) are there systematic differences among various country groups, in relation to development level and region, concerning the influence of reforms on electricity sector efficiency? (iv) what are the other factors that influence efficiency levels in power industry and how much are they influential relative to reform process?
In line with our research questions, the main hypothesis we test in this study (Hypothesis 1) is given below. Besides the main hypothesis, we also check for the following assumption (Hypothesis 2).
Hypothesis 1. As countries introduce more and more reform steps, efficiency levels in the power industries increase.
Hypothesis 2. There is a positive relationship between income level and efficiency in the power industry.
Based on our hypotheses above, we expect a positive relationship between reform process and income level on the one hand and on the other hand plant load factor, net generation per employee in electricity industry, and net generation per employee in utility industries. We also expect a negative relationship between reform score and income level variables and distance from optimal reserve margin and fraction of electricity losses in total electricity supplied variables.
The paper proceeds as follows. Next section provides a literature review on the impact of the electricity market reforms on efficiency levels. Section 3 describes data. Section 4 summarizes the methodological framework. Following section presents empirical analysis and discusses the results, followed by a section on limitations of the study. The last section concludes.
Literature review
In this section, we review empirical literature on the impact of electricity sector reform process on the efficiency levels in electricity industries. There is an extensive body of literature on electricity market reforms but most of it is in the form of opinion and discussion without any empirical analysis. Jamasb et al. (2004) classify approaches to analyzing electricity reforms into three broad categories: (i) econometric methods, (ii) efficiency and productivity analysis methods, and (iii) individual or comparative case studies. They argue that econometric studies are best suited to the analysis of well-defined issues and the testing of hypotheses through statistical analysis of reform determinants and performance. According to them, efficiency and productivity analyses are suitable for measuring the effectiveness with which inputs are transformed into outputs, relative to best practice. Jamasb et al. (2004) also maintain that single or multi-country case studies are suitable when in-depth investigation or qualitative analysis is needed. Within this classification, our study falls into the first category.
Therefore, in this section we summarize econometric studies that focus on cross-country evidence on the impact of electricity market reforms on efficiency. Non-econometric studies, econometric studies looking at just one or a few countries and studies that are not directly related to electricity markets fall outside the scope of this section.
The empirical analysis by Steiner (2001) constitutes one of the earliest analysis of the reform process. In her study, Steiner (2001) conducted a panel data analysis including electricity price, ratio of industrial to residential electricity price, capacity utilization rate and reserve margin. Using these variables, she tried to measure the competitive aspects and the cost efficiency of reform. She also looked at some reform elements separately, including unbundling, wholesale power pool, third party access to transmission and privatization. The study found that electricity market reforms generally induced a decline in the industrial price and an increase in the price differential between industrial customers and residential customers, indicating that industrial customers benefit more from the reform. She also found that unbundling is not associated with lower prices but is associated with a lower industrial to residential price ratio and higher capacity utilization rates and lower reserve margins.
Bacon and Besant-Jones (2001) tested two hypotheses in their study. The first one stated that country policy and institutions are positively correlated with reform, and second was that country risk is negatively correlated with reform. Their results supported both hypotheses.
The coefficient on the policy indicator and the coefficient on the risk indicator were significant and had the expected signs. In addition, they detected some regional effects. For instance, they found that Latin American and Caribbean countries are more likely to reform while countries in the Middle East and Africa are more likely to take fewer reform steps.
The study by Ruffin (2003) dealt with the institutional determinants of competition, ownership and extent of reform in electricity reform process. The institutional determinants employed are different measures of judicial independence, distributional conflict and economic ideology. The study used a cross-section OLS regression analysis of a set of models with observations of up to 75 developed and developing countries that reformed their electricity industries during the 1990s. Ruffin (2003) also used institutional explanatory variables with the electricity reform scores that reflect the extent of reform. The study found that the relation between judicial independence on the one hand, and competition and ownership on the other, is ambiguous; i.e. the coefficients are often insignificant or, when significant, their sign shifts across models. Besides, greater distributional conflict was found to be significantly correlated with a higher degree of monopoly. Moreover, the results showed that the relation between economic ideology favoring competition and private ownership was generally positive and significant. The results also pointed out that there is a positive relationship between judicial independence and reform scores. Furthermore, economic ideology showed a positive and significant relation with the reform score in this study. Fiorio et al. (2007) questioned the widespread beliefs that public ownership can be an impediment to other reforms and that it leads to production inefficiency. To test this and examine the reform paradigm in general, they considered electricity prices and survey data on consumer satisfaction in the EU-15. Their empirical findings rejected the prediction that privatization leads to the lower prices or to increased consumer satisfaction. They also found that country specific features tend to have a high explanatory power, and the progress toward the reform paradigm is not systematically associated with lower prices and higher consumer satisfaction. Zhang et al. (2008) provided an econometric assessment of the effects of privatization, competition and regulation on the performance of the electricity generation industry using panel data for 36 developing and transitional countries over the period [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] . The study identified the impact of these reforms on generating capacity, electricity generated, labor productivity in the generating sector and capacity utilization. The main conclusions were that on their own privatization and regulation (PR) do not lead to obvious gains in economic performance, though there are some positive interaction effects. By contrast, they concluded, introducing competition seemed to be effective in stimulating performance improvements.
Based on this literature review on cross-country econometric studies related to electricity market reforms, we may argue that present econometric evidence on the impact of the reform process on efficiency is quite limited and will take more time to emerge. Therefore there exists a huge research gap here. To best of our knowledge, the present paper constitutes the most extensive study in this area in terms of both scale and scope. The variables used in the study are: electricity market reform score; plant load factor; distance between actual and optimal reserve margin; transmission and distribution losses as a fraction of power generated; net generation per employee in electricity industry; net generation per employee in utility (electricity, gas and water) industries; and income level (GDP per capita).
Overview of data
We also divided all countries in our dataset into five groups, namely (1) developed countries and (2) developing countries in Africa, (3) in America, (4) in Asia and Oceania and (5) in Euro-Asia. This classification is based on World Bank (2010a). We included a dummy variable for each group of country into our dataset. Countries in our analysis and the groups they belong to are seen in Figure 1 .
Electricity market reform score variable takes the values from 0 to 8; depending on how many of the reform steps below have been taken in each country and each year. To build this variable, we created 8 dummy variables for each of the reform steps. These are: (1) introduction of independent power producers, (2) corporatization of state-owned enterprises, (3) law for electricity sector liberalization, (4) introduction of unbundling, (5) establishment of electricity market regulator, (6) introduction of privatization, (7) establishment of wholesale electricity market, (8) choice of supplier. Then, we calculated the total number of reform steps taken in each country and each year to construct our reform score variable.
Dummy variables for reform steps were created by the author based on the data collected and cross-checked from various international and national web sites and a variety of papers. Figure 1 presents the change in reform score variables for the countries in our sample from One of the most important targets of power market reforms has been attaining a higher level of productive efficiency, also known as "technical efficiency", in the electricity sector.
Productive efficiency occurs when the economy is utilizing all of its resources efficiently, producing most output from least input. Productive efficiency requires that all firms operate using best-practice technological and managerial processes. By improving these processes, an economy or business can increase its efficiency further. The concept, at its optimum, represents a situation where no more output can be achieved from the given inputs. In our analysis, we used four indicators representing the efficiency in the power industry, namely (i) plant load factor; (ii) distance between actual and optimal reserve margin; (iii) transmission and distribution losses as a fraction of power generated; and (iv) net generation per employee.
Plant load factor (PLF) is a measure of average capacity utilization. It is a measure of the output of a power plant compared to the maximum output it could produce. Therefore a higher load factor usually indicates more output and a lower cost per unit. PLF is affected by non-availability of fuel, maintenance shut-down, unplanned break down and non-generation. Another indicator of efficiency employed here is the distance between actual and optimal reserve margin 3 . The reserve margin is calculated as the difference between capacity and peak demand, divided by peak demand. When introducing electricity sector reform, countries attempt to plan for their energy consumption needs to satisfy demand with a sufficient, though not excessive, buffer. As a result, utilization of the reserve margin as a dependent variable would be inappropriate because too much reserve margin means inefficient allocation of resources. Therefore, the distance of the reserve margin from a benchmark is employed in this study. In her paper, Steiner (2001) suggests that 15% may be taken as the optimal reserve margin. The indicator in this paper also uses 15% cent as the optimal reserve margin benchmark. We do not attempt to distinguish between over and under capacity and assume that any deviation from 15% reserve margin level results in inefficiency in the industry. Peak load data are taken from IEA (2010b).
Data on transmission and distribution losses as a fraction of power generated are created by using data from IEA and US Energy Information Administration (IEA, 2010a; US EIA, 2010). Any decrease in the share of network losses means an increase in sector efficiency.
Therefore, the share of network losses constitutes the third measure of efficiency in our analysis.
Net generation per employee is the last efficiency indicator in our study. It represents the labor productivity in the sector. A higher net generation per employee figure represents a relatively more efficient industry. This variable is calculated by dividing the net electricity generation by the number of people employed in the industry. The data on net electricity generation come from IEA and US Energy Information Administration (IEA, 2010a; US EIA, 2010) . This dataset covers 17 countries. Besides, aggregate data on total employment in utility (electricity, gas and water) industries are collected for 60 countries from European Union, Eurostat and United Nations (EU, 2010; Eurostat, 2010; UN, 2010) . As this variable significantly increases the extent of our analysis, we used it as a proxy for the changes in employment in power industries.
GDP per capita variable is used as a control variable in our study and it represents a part of the country specific features that may have an influence on efficiency level in the power industry. Data on GDP per capita are obtained from World Bank (2010b). Table 1 shows descriptive statistics for the variables in our analysis. It is almost impossible to observe the real impact of power market reforms on efficiency without separating the effects of market reform from country specific features. Therefore, in our study, we make this distinction by describing efficiency in electricity industry as a function of (a) electricity market reform score (a comparable cross-country reform indicator), These variables are then used in panel regressions to assess their impact on power industry efficiency. In panel regressions, the exploitation of both cross-country and time-series dimensions of the data allows for control of country-specific effects. Apart from reform process, efficiency in the power industry of a specific country is expected to be influenced mainly by income level of that particular country. Countries with higher GDP per capita figures tend to use more efficient (and expensive) technologies in generation, transmission and distribution of electricity, which results in a more efficient sector. In our model, we include income level variable in order to isolate the effect of reform process on efficiency.
We formulate regression equations as below to analyze the impact of electricity industry reform on power sector efficiency. 
Now, the characterization of the i α component is crucially important in the analysis. If control variables are so comprehensive that they capture all relevant characteristics of the individual, there will be no relevant unobserved characteristics. In that case, the i α term may be dropped and pooled data regression (OLS) may be used to fit the model, treating all the observations for all time periods as a single sample. However, since we are not sure whether control variables in our models capture all relevant characteristics of the countries, we cannot directly carry out a pooled data regression of Y on X. If we were to do so, it would generate an omitted variable bias. Therefore we prefer to use either a Fixed Effects (FE) or Random Effects (RE) regression. In FE model, the country-specific effects ( i α ) are assumed to be the fixed parameters to be estimated. In RE model, the country-specific effects ( i α ) are treated as stochastic. The fixed effect model produces consistent estimates, while the estimates obtained from the random effect model will be more efficient. Efficiency levels in the power industries may or may not be country specific as, in some cases, international or regional organizations (e.g. EU) impose rules on electricity industries that guarantee a minimum level of efficiency throughout a specific region. Therefore, we cannot be sure whether the observations in our model may be described as being a random sample from a given population; and cannot directly decide which regression specification (FE or RE) to use. This will be decided in the course of the analysis based on relevant econometric tests, namely Hausman test and Breusch and Pagan Lagrangian Multiplier (BPLM) test.
Empirical analysis and discussion of the results
Throughout our analysis, we estimate five groups of models to explain the impact of the reform process on the efficiency in electricity industry. A group of models is estimated for each efficiency indicator and each group includes an overall model including all countries and some other sub-models for specific country groups 5 . In total, 21 models are estimated. Using logarithms of variables enables us to interpret coefficients easily and is an effective way of shrinking the distance between values. Therefore, we transform GDP per capita, plant load factor, net generation per employee in electricity industry, and net generation per employee in utility industries variables into logarithmic form. We then use these new transformed variables in our models. We also admit that the relationship between reform score variable and any efficiency indicator may be quadratic rather than linear. Therefore we also include square of reform score variable into our regressions as a separate variable. However, we observe that, in some cases, inclusion of this new variable makes previously significant reform score variable insignificant. In such cases, we avoid including square of reform score variable into the model.
We perform the empirical analysis by estimating the specification given in Equation (2) Multiplier (BPLM) test for random effects in order to decide on using either pooled OLS or random effects in our analysis. This test is developed to detect the presence of random effects.
In this test, the null hypothesis is that variances of groups are zero; that is, there is no unobserved heterogeneity, meaning that all groups are similar. If the null is not rejected, the pooled regression model is appropriate. That is, if the p-value of BPLM test is below 0.05, we reject the null, meaning that the random effects specification is the preferred one. If it is above 0.05, we prefer pooled OLS specification to carry out our regression. Table 2 shows the optimal number reform steps for each country group and efficiency indicator depending on the coefficient estimates for reform score variable(s).
It is not easy to draw conclusions about the impact of extensive electricity market reforms in various countries from empirical work that focuses on a single market or from other countryspecific anecdotal discussion of reform processes because neither type of study distinguishes the effects of reform from country-specific features. Therefore, our empirical approach was to take advantage of the diversity in electricity reform patterns in various countries and to control for income level variable to predict five efficiency indicators: (i) plant load factor, (ii) distance from optimal reserve margin, (iii) transmission and distribution losses as a fraction of power generated, (iv) net generation per employee in electricity industry, and (v) net generation per employee in utility industries. Panel analysis of efficiency trends (using reform variable and country income level) offers objective evidence on the observed impact of reforms at a macro level. Based on the empirical results presented in Table 2 , it is helpful to discuss the impact of reform score variable on each efficiency indicator one by one. First of all, overall model estimation results for plant load factor indicator are in line with our expectations. The results suggest that on average any additional reform step or a rise in income increases plant load factor (and thereby efficiency). However, the positive impact of reform steps is limited up to 5 reform components. Any additional reform step after fifth one results in a decline in plant load factor (and therefore in efficiency). However, when we examine sub models in this category, we notice important differences among country groups.
For instance, in developing countries in Asia and Oceania and developed countries, the optimal number of reform steps is quite high (7 and 8 respectively), meaning that almost any additional reform step in these countries increases efficiency in the power industry. On the other hand, optimal number for reform elements in developing countries in Euro-Asia region is 0, implying that any reform step in this area decreases efficiency in the sector. The impact of reform score variable in this first group of models is quite limited. Even at its optimum, its impact of reform score on efficiency is less than 0.1% in any model. In contrast, income level is an important determinant of efficiency level. For instance, overall model results imply that a 10% increase in GDP per capita results in 2.7% rise in plant load factor.
As for distance from optimal reserve margin variable, again results are more or less in conformity with our expectations, that is both reform score and income level variables seem to be negatively correlated with distance from optimal reserve margin variable. Due to limited data, we could use observations on 25 developed and 3 developing countries for the models in this group. Our results suggest that reform steps have definitely contributed to efficiency but again this impact is rather limited. For developed countries, optimum number of reform steps is 6 while this figure for developing countries is 8, suggesting that according to this criterion all reform steps are beneficial to electricity market efficiency in developing countries.
The results for the third indicator, transmission and distribution losses as a fraction of power generated, are completely in conflict with the assumptions towards increased efficiency in the sector to be realized as a result of reforms. There seems to be a positive relationship between reform score and share of network losses, suggesting that any reform step increases the fraction of losses in total electricity supply and, therefore, reduces efficiency. For that reason, obviously, the optimal number of reform steps in terms of losses is zero for almost all countries. The only exception to this trend is seen in countries in Asia and Oceania where the optimal number of reform steps is 4. Actually, the negative effect of market liberalization on the network losses may be regarded as similar to the positive effect of market liberalization on the plant load factor and other efficiency indicators. Indeed, this result may conform to the economic theory that with the introduction of independent power producers (IPPs) network losses exceed the network losses of a regulated vertically integrated monopoly (which was usually the market structure prior to liberalization) because as a result of unbundling (and assuming that the grid access is distance independent) not only IPPs but also incumbents locate new power plants at locations which are optimized for other aspects than transmission losses 7 . In addition, in the overall model and all sub models, GDP per capita seems to be negatively correlated to fraction of electricity losses, meaning that any increase in income level results in a decline in network losses, which confirms the idea that wealthier countries use more advanced transmission and distribution technologies that minimize the network losses.
We could obtain net generation per employee variable using employment in electricity industry data for 17 countries. This figure rises to 60 if we use aggregate data on employment in utility (electricity, gas and water) industries to construct this variable. To exploit both data,
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we estimated models using variables created from both sources of data. To begin with, we estimated models to explain the impact of reform process on net generation per employee in electricity industry using data from 17 countries. Our results show that all reform steps contribute to sector efficiency by increasing the net generation per employee in the electricity sector. The income level variable is also positively correlated with this indicator and its impact is much stronger compared to reform score variable. For instance, net generation per employee in the electricity sector increases about 0.2% when a developed country takes all 8 reform steps, while this indicator rises by 7.9% as a result of just a 10% increase in GDP per capita. While evaluating these results it is better to keep in mind that estimation procedure for this model includes data on developed countries only.
To improve the extent of our analysis, we also use employment in utility (electricity, gas and water) industries variable as a proxy for efficiency in power industry. Our results for this group of models are quite similar to those from previous group with the exception that reform steps seem to cause efficiency to decline in Euro-Asian developing countries. For developed countries and developing countries in America, reforms seem clearly to contribute to efficiency. Similar to all previous models, the impact of reform score variable on employment level is again rather limited, while income variable is responsible for most of the variation in efficiency levels.
Finally, in our empirical analysis, we witnessed that country specific features tend to have the highest explanatory power. For instance, in Model 4 8 , compared to Hungary, net generation per employee in electricity industry is 1.7% higher in South Korea due to country-specific unobserved factors.
In a nutshell, the research results suggest that, after controlling for country-specific variables, panel estimation of various efficiency indicators as dependent variables confirms the expectation that power market reforms lead to higher efficiency levels. However, reforms tend to have a very limited impact on efficiency levels. Our findings also imply that the reforms fail to decrease network losses. So, we found practical evidence implying that introduction of a competitive model in electricity markets has an increasing effect on sector performance but this effect is rather small. Besides, in most cases, we see that country specific effects and income level tend to be important factors explaining variations in efficiency levels. Overall, derived from empirical analysis, the paper concludes that the evidence, at least at this stage of reforms, neither verifies nor falsifies the argument that a liberal market model based on competition is beneficial in terms of power market efficiency. We detected a very limited increase in performance as a result of reforms but this benefit may well disappear when we take into account the huge cost of the reform.
To sum up, based on our results, for the share of network losses indicator we reject Hypothesis 1, but fail to reject Hypothesis 2. For all other efficiency indicators adapted in this study, we fail to reject the hypotheses. Overall, our results reveal that the progress toward the electricity market reform is associated with higher efficiency, although this impact is limited and fluctuates a lot among country groups.
Our conclusion verifies the idea that a liberal market model (with privatization, liberalization and vertical disintegration) increases efficiency in the power industry. However, it does not necessarily follow that the reform process is an indisputable success. Our empirical findings suggest that the impact of reform process on efficiency levels is limited and that even full liberalization process increases efficiency by less than 1%. Besides, an increase in efficiency is just one of the expectations from the reform and the process should be judged based on its overall impact (not only its impact on efficiency). Furthermore, it may well be argued that the reform process has just started or is still under progress in many countries and today it is too early to measure its impact on sector performance. These and similar arguments cannot be rejected straight away. What we may argue correctly, however, is that as a result of reforms some efficiency improvements have been materialized to a limited extent.
Limitations of the study
The research, however, may have a number of limitations, which we acknowledge. In fact, we have no reason to believe that any of these limitations should be existent in our analysis, but cannot of course rule them out.
To begin with, like all other econometric studies on electricity reform, the issue of endogeneity can be raised in our study. In the context of efficiency in electricity industries, it is likely that just as reform process affects efficiency, efficiency level in the industry can affect reform decisions. Besides, some variables in our model may be endogenously determined. In other words, explanatory variables in our model may influence each other, as well as the pattern of efficiency levels. The analysis dealt to some extent with this potential problem by including country and year fixed effects. The country fixed effects control for country-specific propensities to reform and matters such as institutional characteristics, and year fixed effects control for any general trend in the reform of electricity sector. Endogeneity may be addressed by using instrumental and lagged variables and dynamic modeling but since these require better data we cannot employ them here. This may be, of course, an area of future research, but we have ignored these possibilities here due to lack of data.
Second shortcoming originates again from the lack of data. Due to limited nature of our data set, we could not properly account for the impact of some other variables on efficiency in power industries like institutional characteristics, technological innovations and changes to regulatory practices. For instance, a possible source of bias in our study is that the model does not control for market power or dominant generation technology in the electricity industry.
Some aspects of electricity reforms are not readily quantifiable in physical units. The main issue is that simple observation of the fact that some reform steps have been taken does not reflect their characteristics and extent (Jamasb et al., 2004) . That is to say, objective comparisons across countries are inherently difficult in any study and our analysis is not an exception. The main steps of electricity reform process are usually established progressively and have a qualitative dimension. Accounting for these measures with the use of dummy variables does not reveal their true scope or intensity. To lessen the impact of this drawback, we did not use individual dummy variables for reform elements in this study. Instead, we constructed an aggregate reform score variable that reflects extent of the reform process.
Although such an approach seems a practical and reasonable representation of reform dimension, we cannot argue that we reflected all characteristics of the various reform processes in our study.
Our sample includes all 92 countries where a reform process has initiated so far. However, we have some missing observations for some of the variables in our models. For instance, data on distance between actual and optimal reserve margin variable are available for 28 countries, on net generation per employee in utility industries for 60 countries and on net generation per employee in electricity industry for only 17 countries. There will be sample selection bias if the countries making this data available have differing results for the dependent variables than those which do not make data available. Moreover, different countries may have different classifications and reporting conventions, so that observations in a given data series may not have the same meaning across all countries. Taken together, any measurement error and omission of explanatory variables may bias estimates of coefficients in the models. However, in our study, omitted variables may be captured at least in part by the country-specific effects, mitigating the potential for bias.
While our analysis serves as one of the first steps in assessing the impact of reform process on efficiency levels, much work remains to be done. There is still much room for improvement within the models and data presented in this paper. A more complicated model that controls for the endogeneity might improve estimates by better controlling for factors that affect sector efficiency independent of reform process. Furthermore, as done in many other similar studies,
we treated large countries like United States, Australia, Canada and India, in which the development of liberalization varies from state to state, in the same way as developing countries that came late to liberalization. Thus, in the future, we need to develop new methods to reflect the impact of the size and scale of the countries in our sample.
Conclusion
The true value of electricity reform is a matter of empirical testing rather than theoretical debate. Opponents of the reform may point to spectacular reform failures (e.g. California disaster), or its advocates may try to get general conclusions from some success stories of a few reforming countries (e.g. NordPool)
. However, what is really needed is a complete study of the impact of reforms within the context of a well-defined model construction. Besides, today, there are data on electricity market reforms going back about two decades and available data start to let us meaningfully establish which market model and industry structure optimize social welfare. This study tried to fill the gap by offering a macro level econometric analysis on the possible effects of reform process.
One of the main expectations from power market reform has been the realization of vast efficiency improvements in the sector, while the question of whether moving from the central planning system to a deregulated electricity market can materialize this objective still remains unexplored. Throughout the study, we focused on this issue by looking at the impact of reform steps on electricity industry efficiency. In the study, we used empirical econometric models to observe the impact of electricity market reform score on power sector efficiency.
Panel data from 92 countries covering the period from 1982 to 2008 were employed. We found that reform process causes efficiency in the industry to go up but its effect is limited.
Moreover, our findings showed that reform process has a negative impact on the efforts to reduce network losses.
It is obvious that present econometric evidence on the impact of the reform process is quite limited. So, there is a definite need for continued analyses of the effect of reforms in the electricity industry. Much work needs to be done and there are ample opportunities for research in this area. In many countries, power market reform is still an on-going process, a fact that also underlines the need for continued and up-to-date study. Besides, we admit that power market reform is complex and the evidence is difficult to evaluate. We also recognize that it is too early to reach any concrete judgment for future policy suggestions based on the results from this paper and other comparable studies. An exact calculation of the long-term effects of reforms on efficiency levels will require much additional study over longer periods of time. 
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